The genus Sphingomonas belongs to the family Sphingomonadaceae in the order Sphingomonadales. The order Sphingomonadales consists of two subclusters: the family Sphingomonadaceae and the family Erythrobacteraceae (Lee et al., 2005) . The genus Sphingomonas has been subdivided into five genera: Sphingomonas, Sphingobium, Novosphingobium, Sphingopyxis (Takeuchi et al., 2001) and Sphingosinicella (Maruyama et al., 2006) . In our ongoing effort (Jit et al., 2008; Singh & Lal, 2009; Kumar et al., 2008; Dadhwal et al., 2009a; Kumari et al., 2009; Verma et al., 2009; Nigam et al., 2010; Bala et al., 2010; Sharma et al., 2010) to identify the culturable and unculturable diversity at a hexachlorocyclohexane (HCH) dumpsite in Lucknow, Uttar Pradesh, northern India (27 u 009 N, 81 u 099 E), soil samples from the HCH dumpsite were collected, serially diluted and plated on Luria-Bertani (LB) agar plates (Dadhwal et al., 2009b; Vanbroekhoven et al., 2004) . A yellow colony that appeared within 36 h of incubation at 28 u C was picked up and purified by repeated streaking on LB plates. The colony was designated strain Dd16 T . Strain Dd16 T was characterized taxonomically by using a polyphasic approach (Prakash et al., 2007; Kumar et al., 2008; Singh & Lal, 2009; Jit et al., 2008) and was found to represent a novel species of the genus Sphingomonas.
16S rRNA gene sequence analysis of strain Dd16
T was carried out as described by Prakash et al. (2007) using a 3100-Avant Genetic Analyzer sequencer. The resulting sequence was assembled manually using Sequencing Analysis version 5.1.1 and Clone Manager software, version 5. A continuous stretch of 1448 bp of the 16S rRNA gene sequence of strain Dd16
T was obtained and subjected to similarity searches by using the Sequence Match tool of the Ribosomal Database Project-II (http://rdp.cme.msu.edu/), EzTaxon server version 2.1 (Chun et al., 2007) and the BLAST program of the National Center of Biotechnological Information (http://www.ncbi.nlm.nih.gov/). The nearly full-length 16S rRNA gene sequences of species closely related to strain Dd16 T were retrieved from GenBank for construction of a phylogenetic tree. The 16S rRNA gene sequence of Rhodospirillum rubrum ATCC 11170 T was used as an outgroup. All the selected sequences were aligned using CLUSTAL X, version 1.81b (Thompson et al., 1997) . The alignment was checked manually for quality. The evolutionary distance matrix was calculated using the distance model of Jukes & Cantor (1969) within the TREECONW software package, version 1.3b (Van de Peer & De Wachter, 1994) . Phylogenetic trees were constructed using the neighbour-joining (Saitou & Nei, 1987) and maximum-likelihood methods (Felsenstein, 1993) T (95.00 %) ( Fig. 1 and Fig. S1 , available in IJSEM Online).
Cell morphology was examined using light and electron microscopy (Morgagni TEM 269D; FEI) (Fig. S2) . Microscopic study revealed that cells of strain Dd16
T were non-flagellated. Motility of the organism was checked on motility agar and it was found to be non-motile. Colonies of strain Dd16
T showed optimum growth on LB agar, 
Sphingopyxis terrae T and members of representative genera Sphingomonas sensu stricto, Novosphingobium, Sphingobium, Sphingomonas, Sphingosinicella, Erythrobacter, Blastomonas and Porphyrobacter. The tree was constructed by using the neighbour-joining (Jukes & Cantor, 1969) nutrient agar and MacConkey agar at 28 u C within 48-72 h of incubation. The maximum colony size obtained was less than 0.5 mm in diameter. Colonies of strain Dd16
T were yellow, circular and smooth. A Gram staining test was carried out by using a Gram stain kit (HiMedia) and the strain was found to be Gram-stain-negative. Susceptibility towards antibiotics was determined on Mueller-Hinton agar using readymade susceptibility test discs (HiMedia). Antibiotics tested were (mg antibiotic per disc): ampicillin (10), chloramphenicol (30), gentamicin (10), kanamycin (30), oxytetracycline (30), rifampicin (5), tetracycline (30), vancomycin (30), penicillin-9 (10), ciprofloxacin (5), amikacin (30), ampicillin (10), streptomycin (10) and nalidixic acid (30).
The occurrence of the mlrA, mlrB, mlrC, mlrD, puf and bapA genes was investigated by using PCR primers and conditions described previously (Saito et al., 2003; Geueke et al., 2005) . The genes mlrA, mlrB, mlrC and mlrD, which encode enzymes responsible for degradation of microcystin, were not detected in strain Dd16
T . The bapA gene, which encodes the enzyme b-peptidyl aminopeptidase (Geueke et al., 2005) responsible for utilization of synthetic b-peptides, and the puf gene, which encodes the subunits of the photosynthetic reaction centre, were also absent in strain Dd16
T , thus distinguishing it from Sphingosinicella vermicomposti. The signature nucleotides, namely C : G at position 52 : 359, G at position 134, G at position 593, G : C at position 987 : 1218 and U : G at position 990 : 1215, based on the Escherichia coli numbering (Brosius et al., 1978) , characteristic for the genus Sphingomonas sensu stricto as described by Takeuchi et al. (2001) , were found in the 16S rRNA gene sequence of strain Dd16 T , providing additional support for the generic placement of the strain Dd16 T .
Further characterization of strain Dd16
T was carried out using several biochemical and physiological tests and the results were compared with those for closely related members of the genus Sphingomonas as given in Table 1 . All biochemical tests were carried out at 28 u C. Production of acid from carbohydrates and degradation of xanthine and hypoxanthine were determined as described by Gordon et al. (1974) 6, 7, 8, 9, 10, 11 % (w/v) NaCl] were carried out as described by Arden-Jones et al. (1979) . Hydrolysis of Tweens 20 and 80 was tested according to Arden-Jones et al. (1979) . bGalactosidase activity was detected using ONPG discs (HiMedia). Urease activity was tested according to Christensen (1946) . Hydrolysis of casein, gelatin, starch and aesculin was tested as described by Cowan & Steel (1965) . Catalase and oxidase production was tested using HiMedia discs. Citrate utilization was tested on Simmons' citrate agar (Simmons, 1926) . Production of indole and nitrate reductase (Smibert & Krieg, 1994) was also tested. DNase activity was tested using HiMedia DNase agar plates. Degradation of HCH isomers was assessed as described by Kumari et al. (2002) . Although strain Dd16 T was isolated from a high-dose point HCH dumpsite (Jit et al., 2011; Dadhwal et al., 2009b) , it was unable to degrade any of the HCH isomers.
Polar lipid analysis of strain Dd16
T was performed by twodimensional TLC using molybdatophosphoric acid as spraying reagent for total lipids as described by Bligh & Dyer (1959) . Polar lipid analysis of the novel strain revealed the presence of phosphatidylethanolamine, phosphatidylglycerol, phosphatidylcholine, diphosphatidylglycerol, sphingoglycolipid and an unidentified phospholipid (Fig. S3) . The polar lipid profile of strain Dd16
T corresponded to those reported for the genus Sphingomonas. For analysis of polyamines, cells were cultivated in LB agar medium at 28 u C. Bacterial polyamines were extracted according to Busse & Auling (1988) and Busse et al. (1997) and analysed by one-dimensional TLC. Ten microlitres of the extracted sample was loaded on a TLC plate (Silica gel 60 F254; Merck) with ethylacetate/cyclohexane (2 : 3) as the running solvent. sym-Homospermidine was detected as the major polyamine. Cellular fatty acids of strain Dd16
T and Sphingomonas sanxanigenens NX02 T were analysed using colonies grown on trypticase soy agar for 24 h at 28 u C. Cells were taken from the third quadrant of the culture plate and fatty acid methyl ester (FAME) analysis was carried out as described by Miller (1982) and Kuykendall et al. (1988) . The mixture of FAMEs was separated on a gas chromatograph (6890; Agilent) equipped with flame-ionization detector, and identified by using the Aerobe (RTSBA6, version 6.0B) database of the Sherlock Microbial Identification System (MIDI) at Royal Life Science, Secunderabad, India. The predominant fatty acids of strain Dd16
T were summed feature 3 (comprising C 16 : 1 v7c/C 16 : 1 v6c; 57.0 %), C 14 : 0 2-OH (33.2 %), summed feature 8 (comprising C 18 : 1 v7c and/ or C 18 : 1 v6c; 28.3 %) and C 16 : 0 (10.8 %) ( Table 2 ). The presence of 2-hydroxyl fatty acids and absence of 3-hydroxy fatty acids is a common feature of sphingomonads (Busse et al., 1999) . Quinones were extracted from 200 mg dry cell mass with a 10 % aqueous solution of 0.3 % (w/v) NaCl in methanol and petroleum ether (60-80 u C boiling point) at a ratio of 1 : 1. The upper phase was collected and dried in a rotavapor (Buchi). The residue was dissolved in 100 ml acetone. The extract was developed on a TLC plate (Silica gel 60 F254; Merck) using petroleum ether and diethyl ether (85 : 15, v/v) . Purified ubiquinones were dissolved in 2-propanol and analysed by reversed-phase TLC according to Collins & Jones (1980) . The G+C content of strain Dd16 T was calculated by the method described by Gonzalez & SaizJimenez (2002) using Applied Biosystems 7500 real-time PCR and was found to be 65.83 mol%.
Based on 16S rRNA gene analysis, comparative studies of fatty acids and lipid profile, morphological features, and biochemical and physiological properties it can be concluded that strain Dd16
T represents a novel species of the genus Sphingomonas, for which name the Sphingomonas indica sp. nov. is proposed.
Description of Sphingomonas indica sp. nov.
Sphingomonas indica (in9di.ca. L. fem. adj. indica of India, the origin of the type strain).
Gram-stain-negative, aerobic, non-flagellated, non-motile, non-spore-forming rods (2.4-2.8 mm long and 0.5-1.3 mm diameter). Colonies are yellow-pigmented, small (diameter 0.1-0.5 mm on LB agar after 72 h at 28 u C), entire, smooth, circular, convex and opaque. Grows at 4-28 u C, at pH 6-7 and in the presence of 0-2 % (w/v) NaCl. Optimal growth occurs at 28 u C, at pH 7.0 and in the presence of 1 % NaCl. Catalase-and oxidase-positive. Nitrate is not reduced to nitrite. Hydrolyses Tweens 20 and 80, but not aesculin, gelatin, starch, citrate or casein. No b-galactosidase activity is detected. Indole is not produced. Acid is produced from (+)-D-galactose, trehalose, fructose, sucrose, raffinose, sorbitol, D-mannitol and L-arabinose, but 
